Ovarian hormones enhance 2,3,7,8-tetrachlorodibenzo-p-dioxin-mediated increases in cell proliferation and preneoplastic foci in a two-stage model for rat hepatocarcinogenesis.
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) is a potent hepatocarcinogen in rodents. However, liver tumor incidence is increased by TCDD in female Sprague-Dawley rats but not male rats in chronic carcinogen bioassays. Our studies have investigated this finding by evaluating histological and biochemical parameters in a two-stage model for hepatocarcinogenesis in female Sprague-Dawley rats (intact and ovariectomized), using diethylnitrosamine (DEN) as the initiating agent and TCDD as the promoting agent. Increases in gamma-glutamyl transpeptidase-positive foci were greater in intact female rats than in ovariectomized (OVX) animals. For example, in intact rats receiving both DEN and TCDD, the percentage of liver occupied by gamma-glutamyl transpeptidase-positive foci was 0.37, compared to 0.08 in OVX rats. Values for intact or OVX rats receiving either DEN or TCDD only were 0.04 or less. Similar results were obtained when using placental glutathione S-transferase to detect hepatic preneoplastic lesions. Cell proliferation data, obtained using bromodeoxyuridine in osmotic minipumps, were consistent with preneoplastic foci data in that the hepatocyte labeling index was increased in DEN/TCDD intact rats but not in DEN/TCDD OVX rats. Analysis of data from individual animals revealed a strong correlation (P less than 0.01) between cell proliferation and placental glutathione S-transferase-positive foci/cm3 in liver. These findings did not reflect effects of ovariectomy on TCDD tissue distribution, since livers of OVX rats contained more TCDD than livers of intact rats, although both groups of rats received a dose of 1.4 micrograms TCDD/kg once every 2 weeks for 30 weeks. Hepatic cytochrome P-450d (IA2) was induced approximately 6-8-fold in all TCDD-treated groups, and the magnitude of induction was not influenced by ovariectomy. This cytochrome efficiently catalyzes metabolism of 17 beta-estradiol to catechol estrogens. Our data suggest that ovarian hormones (probably estrogen) play a significant role in the hepatocarcinogenic actions of TCDD.